The purpose of the present work is to clear up these apparent contradictions. where T 1 and T 2 are the longitudinal and transverse relaxation times e e · of the electrons and ru 8 is the precessional frequency of the electrons.
The coupling mechanism between the Ni 2 + ion and the -vrater protons can easily be shown to be dominated by a dipole-dipole interaction. The .s.calar .coupling constant in this case is known to be 1.1 x 10 5 cps. 9 · · Using the electronic relaxation times in Table I Tables I and II. The solid curve through the data points in Fig. (1) is a theoretical calculation using equation (1) and the parameters given in Table III which were determined from a computer fit to all of the data defined in equation (7) and V is the activation energy for the electronic relaxation. V was not a parameter in the computer program. The fit to the 8.134 MHz data is insensitive to the value of V from 0 to 2 kcal.
The value of 0.6 kcal was chosen for reasons to be discussed below. Since the 2.000 MHz data are relatively insensitive to ~, 6H:t and 6S:t over the temperature range covered, the 8.134 MHz parameters were used in the calculation of the theoretical curve in Fig. (2) . Only the -r o and V e had to be changed in order to fit the 2.00 MIIz data. These values are given in Table I .
The values for 6H*, 68:1:, and~ vary significantly from those given 1 2 earlier.
'
The variations appear to be due to the previous 1 neglect of the term and to less accurate, noncomputer fits to the T2m data.
In Figs. 1 and 2 Table III . The agreement is seen to· be excellent in the high temperature region vlhich is most sensitive to the parameters.
The lower temperature shifts deviate systematically from the predicted contribution from the first coordination sphere. This effect has been observed previously 3 and was then attributed to two of the six bound water molecules which were hypothesized to. exchange much faster than the other four. As will be shown below,direct observation of the chemical shift of the bound water resonance is inconsistent with this interpretatior.
. .
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Bound Water Measurements
A representative spectrum of the bound water resonance is shown in Fig. (4) .. The temperature was controlled through the use of a; dewared insert between the sample and the probe. The use of water enriched to 20 percent H 2 17 o and employment of signal averaging gave a significant .. 2 improvement in resolution over the previous work.
The bound water chemical shift data are summarized in Table IV for
The chemical shift has the expected T dependence. Bound Water Chemical Shift Measurements 1.11 X 10 5 1.08 X 10 5 1) and (2) show that ~ is indeed a function of frequency . . 2m However straightforward calculations show that the effect is not nearly as large as wouid be predicted by equation (6) •. An arbitrary temperature of 160°C is chosen for the following calculations since this lies well into the __!__ region for relaxation at 2 MHz. Eqs. (6) and (7) can be used to estimate Tl at 8.134 MHz, 2m using the abov~ value of ~e assuming Tle = T 2 e at 2.00 MHz. If Tle and T 2 e are assumed to be frequency independent up to 8.134 MHz, equations (6) and (7) give 
.2+ u :.J ~J u . . ;
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The assumption that Tle = T 2 e at 2.00 MHz can be stated explicitly as All the quantities necessary to calculate the 8 MHz ~ as a 2m function of temperature are now known. The results of these calculations involving equati;ns 6, 7, 9, 17 and 18 are shown plotted in Fig. (1) as the solid c.urve thus designated. The line is obviously not linear.
However for the purpose of fitting the T 2 p data in Fig. (1) .. 
